10 hsemorrhages could be seen as far towards the periphery as the vision of the observer extended-Most of the hemorrhages were round the disc, but some were more extensive.
The question of their relative frequency in vertex and breech presentations had not been considered. Some of the drawings which she had shown were from breech presentations.
No pigmentation was present in the eye of either the white or the negro baby at birth. The colouring in the child could be determined to some extent by the colour of the retina, but only as it showed the network of choroidal vessels, or showed a diffuse, even redness. One of them would probably be a blonde child, and the other would have a dark iris and dark hair.
All the points brought up in discussion-etiology, technique, etc.-would be dealt with in a future publication. This somewhat loosely-defined group includes the conditions variously described as hereditary cranio-facial dysostosis (Crouzon's disease), oxycephaly (tower skull, turricephaly), acrocephaly, acrocephalo-syndactyly (Apert's disease) and hypertelorism.
The classification and. nomenclature of the dysostoses as a whole are far from satisfactory.
While the clinical features which attract attention, and which have suggested the names of the above-mentioned types, are the deformities of the vault of the skull and of the facial mass, Bertolotti (1910) has shown that there is reason to believe that an element common to them all is a premature synostosis in the base of the skull, to which the visible deformities are secondary.
To the ophthalmic surgeon the interest of these cases lies principally, of course, in the ocular complications, taking the form, chiefly, of optic neuritis (papillcedema), optic atrophy, and forward displacement or dislocation of the eyeballs. The case to be described appears to belong to the group described as hereditary cranio-facial dysostosis, or Crouzon's disease. The patient, a boy, aged 4 months, was stated to have had a head deformity since birth. This had not changed its character, but the head had increased in size. Practically from the earliest days the eyes had shown a tendency to come forward in front of the eyelids when the child cried, and within the last few days it had been found impossible to replace the left eye behind the eyelids.
Condition of the eyes.-Both eyes were found to be very prominent. In the right eye the sclera was exposed almost to the equator, and the eye could easily be dislocated in front of the lids, but it could also be easily replaced. The left eye, on the other hand, was found dislocated in front of the eyelids and could not be replaced. The cornea of the right eye was transparent, and it could be seen that there was a colobowxa of the iris downwards and slightly inwards. In the left eye, owing to the lack of the protective covering of the lids, the conjunctiva bulbi was 11 Section of Ophthalmology 281 extremely cedematous and protruding, the cornea was cloudy, there was pus in the anterior chamber, and the lower part of the iris could not be clearly seen.
Two days after the first examination, as the cornea of the left eye was becoming infiltrated and it was obvious that the eye could not be saved,'it was excised under a general anaesthetic. At the same time, opportunity was taken to examine the fundus of the right eye, and a moderate degree of papilloedema was found to be present. The right eyelids were stitched together in order to protect the eye.
Eight days later the lids had separated; but the eye was in good position and the cornea was clear.
MlVicroscopy of the excised eye.-The eye was sectioned by Dr. I. C. Michaelson, and showed the following characters:
The retina, choroid and ciliary body were normal, showing the characters of the infantile eye, pigment being present in the retinal epithelium and in the retinal layers of the ciliary body, but practically absent from the stroma of the choroid. In the cornea, necrosis was indicated by absence of nuclear staining from the anterior half, and at the nmargin of the cornea this necrotic portion had begun to separate from the posterior half of the cornea and epithelium was growing in from the limbus to cover the latter.
The anterior chamber contained much fibrinous exudate with polymorph leucocytes, and similar cells were numerous in the iris and in the pectinate ligament at the angle of the anterior chamber.
In the clinical description it was mentioned that the lower part of the iris was obscured by the hypopyon and that no coloboma of the iris was seen. One expected to find such a coloboma in the section, but no coloboma was found in sections of the eye. The mental capacity is that of an imbecile. He does not talk. He is now learning to stand and walk independently, and he walks with a forward stoop due to general convexity of the spinal contour. There are no deformities of the limbs, fingers, or toes, and the testicles have descended normally.
There is marked proptosis of the right eye, the sclera being visible as far as the equator of the globe, and the eye can be readily dislocated in front of the eyelids. Winking movements are few and incomplete,but the eye can be completely closed to avoid a strong light or an approaching finger. It is doubtful if the eye is ever completely closed during sleep.
An opacity occupies the lower nasal part of the cornea, and encroaches on the pupillary area; but one is surprised to find that there is no'active corneal ulceration, and the eye is quiet. Argyrol drops have been continually in use to keep the conjunctiva clean.
The coloboma'of the lower part of the iris can still be seen, and there are some adhesions between the iris and lens. A satisfactory view of the fundus cannot be obtained, but there seems to be no coloboma of the choroid. Vision is sufficient to distinguish moderately large objects, but cannot be more precisely defined owing to the defective mental condition. fig. 2) shows much better the characteristic formation of the head, which distinguishes it clearly from that of oxycephaly. While in the latter condition the forehead is vertical or receding, in this case the outline of the forehead slopes forwards and upwards. The posterior part of the skull, embracing the parietal and occipital-bones, is also abnormally prominent. Following the outline of the head from front to back, there is a notable depression between the frontal and occipital masses; hence the whole frontal region forms a somewhat ovoid mass whose long axis points upwards and forwards.
The anterior fontanelle, which is still unossified and pulsates, is situated well forward at the apex of the frontal prominence. The hair whorls of the vertex are situated just behind the depression which divides the anterior and posterior masses of the cranium.
The upper lip is short, and the lower jaw relatively prognathous. The nose is scarcely sufficiently hooked to suggest the "parrot beak" description attached to __ M :... some of the reported' cases. The hard palate is narrow and deeply arched. The child breathes through the mouth, but the parents say there is no difficulty in sucking or swallowing.
The greatest circumference of the head is 22 in. and the distance between the internal canthi is 1' in.
The radiograms are of great interest, and I am indebted to Dr. J. S. Fulton for the excellent photographs here reproduced (figs. 3 and 4) . The lateral view shows that the cranial abnormality is most pronounced in the anterior part, where the vault is distended and thinned to a notable degree. Digital markings are unduly visible, especially in the parietal and occipit'al regions. Fusion of the occipitoparietal suture is incomplete. The pituitary fossa is normal but the orbits are very shallow, and the orbital margins are deformed, especially on the left side. Distortion and defective development of the facial bones and relative prognathism of the maxilla are clearly seean. A very similar radiogram from one of Crouzon's own cases is reproduced by Hartmann in " La Radiographie en Ophtalmologie" Masson, Paris, 1936, and the clinical and radiographic features make it clear that the present case belongs to the same category. These features, as enumerated by Crouzon (1912) are: the striking prominence of the frontal region, the digital markings of the cranial vault, the shallowness of the orbits, causing the exophthalmos, the poor development of the upper jaw and the relative prognathism of the lower. Abnormal width between the orbits (hypertelorism) and divergent squint are the rule. The condition of the sella turcica varies, but in some cases the fossa is described as enlarged.
While these characteristics mark off a fairly well-defined group, and seem to exclude the cases described under the names of oxycephaly, acrocephaly and acrocephalo-syndactyly, the discovery of transitional forms makes it at least possible that there is a wide group of cranio-facial dysostoses with a common aetiology and brought about by a similar mechanism, but with divergences which lead to the development of different types.
It has to be admitted that the setiology is quite unknown. Crouzon suggests that the primary lesion is inflammatory, and that it may result from a local meningitis. There is no evidence that syphilis, tuberculosis or rickets plays any part.
With regard to the mechanism, most, if not all, writers on the subject agree with Crouzon and Regnault that the primary disturbance takes the form of a premature closure of certain sutures of the skull. This limits the possibility of normal skull development, and leads to expansion in certain directions in which the bone is more yielding. The dystrophy of the maxilla and sphenoid bones is probably primary, but the digital impressions, shallowness of the orbits, narrowing of the optic foramina, enlargement of the sella turcica, and alterations of the basal foss&e, with, in some cases, increase in the sphenoidal angle of Weicker-basal lordosis are among the results of increased intracranial pressure. The final formi of the skull depends on the sutures involved in the premature synostosis, and thus we may have trignoncephalic, acrocephalic, scaphocephalic, and other types of deformity.
While the type associated with the name of Crouzon, and sometimes referred to as Crouzon's disease, is fairly well differentiated, the published cases do not all conform absolutely to the description here given. In some, the frontal prominence takes the form of a more localized boss in the region of the anterior fontanelle. Sometimes a longitudinal ridge, like the crest of a helmet, runs along the line of the sagittal suture.
Differences in the age of onset and in the severity of the affection account for the somewhat wide variations in intelligence and in vision in different cases. The deformity is sometimes present at birth, as in the case under discussion, but may not show itself until the second year of life. In some cases the exophthalmos is so extreme at birth as to demand blepharoplasty to protect the exposed eyes. In some, the vision has been found little, if at all, impaired, while in others, papillcedema, even amounting to "choked disc," has been found in the earlier stages, passing later into consecutive atrophy of the optic nerves. That, in its lesser degrees at least, the condition is compatible with normal intelligence, is proved by a number of reported cases, and patients have been known to live to 35 and 60 years of age.
Crouzon has claimed, as one characteristic of the condition, that it is a hereditary and familial affection, and in some cases the hereditary incidence is clearly marked, as in the example described by Badot (1931) , where grandmother, daughter, and three 285 it may have been from progenitors in whom the abnormality was slight and easily overlooked.
Apert has described an apparently related form of dysostosis in which the cranial deformity is associated with webbing of the digits. To this he has given the name of acrocephalosyndactyly. Crouzon excludes this from his group on the ground that it is not hereditary, but Apert claims that it is hereditary, and that the two types are different grades of the same hereditary mutation. Syndactyly is not the only congenital anomaly which occurs in association with the dysostoses.
Other suggestions of a teratological origin may be found in the deformity of the hand found in one case described by Garcin, Thuret and Rudaux (1932) , in the punctate lens opacities found by Crouzon and Legras (1933) , and in the coloboma of the iris in my own case. Vogt (1933) , on the strength of two cases which seem to combine the characters of Crouzon's and Apert's cases, proposes a new nomenclature distinguishing these three types; but there seems to be no justification for thus adding to the confusion which already exists through the multiplicity of names. It would be wiser, in the present state of our knowledge, to refer to these anomalies under the general title of cranio-facial dysostosis, qualified, when necessary, by reference to Crouzon's, Apert's, or some other type.
